Calorie restriction mimicking effects of roflumilast prevents diabetic nephropathy.
Little is known about role of PDE4 in the development and progression of diabetic nephropathy. Here, we investigated the effect of roflumilast, a selective PDE 4 inhibitor in type 1 diabetic nephropathy. Diabetes was induced in male Sprague-Dawley rats using streptozotocin (55 mg/kg). Diabetic rats showed elevated plasma glucose, blood urea nitrogen, creatinine and decrease in plasma albumin confirming signs of nephropathy. Roflumilast at 2 and 3mg/kg normalized these alterations. Roflumilast also suppressed oxidative stress and deposition of an extracellular matrix protein such as fibronectin and collagen in kidney of diabetic rats. TUNEL assay revealed apoptosis in diabetic kidney than control and that roflumilast prevents this effect. We show that kidney of diabetic rats displayed a state of p-AMPK and SIRT1 deficiency and that roflumilast, interestingly, was able to restore their levels. Further, roflumilast prevented an increase in HO-1 and loss in the FoxO1 expression in diabetes. However, it did not improve the reduced NRF2 levels in diabetes. This is the first report to show that, like resveratrol and other SIRT1 activators, roflumilast also mimics calorie restriction effects through activation of AMPK/SIRT1 and protects against diabetic nephropathy. This study unveils the unexplored potential of roflumilast which can be used in treatment of metabolic disorders.